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As the economy prospers, China has seen a continuous rise on energy demand 
while high oil price burdens the growth of economy and threatens the energy security. 
Coal-dominated energy structure contributes richly to high intensity of CO2 emissions, 
putting China in the spotlight since climate change has become a great concern 
nowadays. 
This paper begins with analyzing the function of energy in economic activities 
from a perspective of physics which reveals that as a factor flowing through the whole 
economic process, energy is unique and non-substitutable; shows that all economic 
activities are driven by energy. Based on this, energy efficiency is defined in the broad 
and narrow sense respectively; advantages and disadvantages of different energy 
efficiency indices are weighted. Subsequently, different measures for energy 
conservation according to the economic characters of energy efficiency on different 
levels are formulated. 
Following a brief history of energy resource, it is predicted geologically that the 
key issue of energy in the future lies in the cost of CO2 emissions rather than supply 
of petrified energy. 
Regarding mandatory CO2 emission reduction, normative insights suggest that it 
is neither reasonable nor necessary to attribute the responsibility to producers or to 
consumers according to economics theories, there is little necessity to retrospect the 
responsibility of historical accumulation while technologies contributing to CO2 
emission reduction should be shared nowadays alongside the history of politics and 
science, and every individual have the exactly equal right of emission conforming to 
ethnics and environmental science. Based on these principles, a framework of optimal 
emission control scheme in perfect market is introduced. 
This paper also gives suggestions for energy conservation and CO2 emission 
















Innovations in this paper: first, the identity of efficiency in economy and energy 
is proved from physical analysis; second, energy efficiency which not exclude cost 
related to CO2 emission and economic efficiency are put in to an identical category 
due to the general and special definitions of energy efficiency; third, prospect of 
petrified energy resources is given based on geological sense; fourth, the fairness of 
CO2 emission right and reduction responsibility are analyzed from science, history 
and philosophy sense. 
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中国的每千克油当量能源的 GDP 为 4.05 美元（经过购买力平价调整的当年美
元），而同时的经合组织平均水平为 7.72 美元，其中英国和日本分别达到 10.83
和 8.66。这说明中国在能源效率方面还有很大的提高空间。而单位能源产出的倒
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